As an evolutionarily conserved mechanism, developmental neuronal remodeling is needed for the proper wiring of the nervous system and is critical for understanding the neurodevelopment mechanisms. Previous studies have shown that during metamorphosis lots of Drosophila melanogaster mushroom body neurons experience stereotypic remodeling. However, the related regulators and downstream executors of pathways are yet unclear, especially studies of transcriptional gene co-expression analysis of nervous systems remain insufficient. In this study, we develop a weighted gene co-expression network (WGCNA) to classify gene modules associated with neuronal remodeling.
Introduction

31
Both in invertebrates and vertebrates, neuronal remodeling is a necessary process to establish a developed and 32 functional nervous system [1] [2] [3] . Remodeling has been studied and characterized in a broad variety of organisms 
50
For years past, the improvement of gene expression profiling such as microarray and RNA sequencing has been 51 utilized to classify genes relevant to neuronal remodeling of MB neurons. Most studies mainly concentrate on the
Materials & Methods
59
Data collection
60
Normalized raw data of gene expression was retrieved from the NCBI Gene Expression Omnibus database
61
(http://www.ncbi.nlm.nih. gov/geo/) [17, 18] . In our study, the dataset GSE101946 was used as a training set to 62 compose an expression network and characterize hub genes [19] . The dataset GSE101946 was sequenced on the
63
Illumina NextSeq 500 platform and comprised two independent RNA-sequencing data. One was gene expression 64 result of various cell types and developmental stages from sample GSM2719262 to GSM2719325. The other 65 contained three transcriptional genotype profiling of Drosophila neurons when perturbed by EcR-DN, E75 RNAi 66 or Sox14 RNAi, including 43 samples from GSM2719326 to GSM2719368 which were the main focus of the 67 current study.
68
Data preprocessing and DEG screening 
88
After identifying the modules, the principal component analysis for each gene module was used to describe the 89 module eigengenes (MEs). Gene significance (GS) was calculated as the log10 conversion of the P value, and the 90 average GS of whole genes in a module was represented as the module significance (MS (Fig. 1) .
115
Construction of co-expression module 116
Working with the R WGCNA package, we grouped the genes with similar expression patterns into modules by the 117 average linkage hierarchical clustering. As a result, a total of 13 modules ( Fig. 2A) were identified. Two approaches
118
were performed to examine the relevance between the critical neurodevelopment factors and every module. At first,
119
the ME in several modules revealed an association with certain neurotic development factors (p-value < 0.05), then 120 all modules were ordered in consonance with the significant p-value (Table 1) .
121
Nevertheless, most of the correlations had lower R squared value (R 2 < 0.5), and only one between the tan module
122
and EcR was strong (p-value = 1 x 10 -19 , R 2 = 0.93) (Fig. 2B) . Afterward, the tan module also had the highest MS
123
value among all selected modules (Fig. 2C) . Hence, the tan module with EcR factor was recognized as the 124 neurodevelopmental module, which was selected for further analysis.
125
Enrichment analysis 126
Enrichment analysis of GO and KEGG was conducted in the tan module. Notable GO enrichment was located in a 127 biological process (Fig. 3A ) and cellular components (Fig. 3B) . All GO and KEGG terms with significant p-value
Identification and characterization of hub genes in the tan module 130
Hub genes with a strong connection in a specific module are fundamental in biological processes. Accordingly, the 
140
the PPI network were also found in the co-expression network.
141
Gene expression mining using Fly Atlas Database [34] found that 5 of 8 hub genes had a significantly high 142 expression level in the brain while one gene revealed significant low level (Table 3) . 
143
Discussion and Conclusion
172
In summary, a total of 3300 high informative genes were selected from 16026 gene matrix and 13 modules 
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